Humanoid's biped walking has been researched extensively regardless of simulations or actual experiments. However, there are many discussions focusing on the simple model based on an inverted pendulum model and linear approximation. Besides, humanoid's biped walking realized by the controller based on Zero-Moment Point (ZMP) known as reliable control method is different from human-like walking on the view point that ZMP-based walking does not include falling state. And research on walking realized in a slipping environment has not been conducted previously. In this research, walking model of humanoid including slipping, bumping, surfacecontacting and line-contacting of foot is discussed, and its dynamical equation is derived by Newton-Euler method. Then, walking stabilization strategy named "Visual-Lifting Approach" proposed to enhance standing robustness and prevent humanoid from falling down is introduced. In this paper, discussions of the walking in a low coefficient of friction environment have been extended by using humanoid models that include feet slipping motions.
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Initial model 1st step 2nd to 100th step 
4 Visual-Lifting Approach ZMP Fig. 2 (2) (4) "Visual-Lifting Approach" Range between 0.854 and 0.878 Fig.4 Step cycle per step up to 100 steps. Fig. 5 Step cycle per step up to 100 steps. 6 Step cycle per step up to 100 steps.
